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(54) PROTEINS NECTIN-3 

(57) This application provides a novel protein, nec- 
tin-3 having an amino acid sequence of any of SEQ ID 
NO: 2, 4 or 6, which belongs to a nectin protein family 
participating in cell-cell adhesion. It also provides a poly- 
nucleotide that codes for the nectin-3 and has a base 
sequence of any of SEQ ID NO: 1 ,3or 5; a recombinant 
vector having the polynucleotide; and an antibody 
against the protein nectin-3. The protein nectin-3 pro- 
vides important Infomietion for clarifying all aspects of 



the molecular mechanism in cell-cell binding systems, 
and, in addition, It leads to the possibility of clarifying the 
mechanism of, for example, humectatlon and metasta- 
sis of carcinoma, and is expected to be applicable to 
diagnosis of carcinoma for its malignancy and to a meth- 
od for treating cases with carcinoma and also to devel- 
opment of medicines for carcinoma. 
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Description 
TECHNiCALFiELO 

5 [0001] The invention of this application relates to a novel protein noctin-S that participates in cadherin-based celi- 
cell adherens junctions, and to gene-engineering materials for obtaining and utilizing the protein. 

BACKGROUND ART 

10 [0002] Cell-cell adhesion systems to be fomned by transmembrane proteins, such as adhesion molecules, receptors 
and channels play an Important role in various cell-level phenomena such as cell-cell adhesion, cell movement and 
cell morphology detenni nation in animal individuals. Above all, cell-cell adherens junctions (AJs) bear a role indispen- 
sable for histocompatibility. Evidence is increasing to say that AJs further participate in controlling cell propagation and 
morphologic tissue fomnation, In addition to their mechanistic role as above. It has become clarified that many F-actin- 

is binding proteins play a role as a linkerto link actin cytoskeletons to adhesion molecules. However,, the molecule-level 
understanding of AJs is insufficient, and it is not clear as to which molecules may bind actin cytoskeletons to cell 
membranes. 

[0003] To clarify this, the inventors of this application have isolated some novel F-actin-binding proteins from rats' 
brains, analyzed the structure of the protein especially specific to neurocytes and abundantly existing in synapses, 

20 and named it "neurabin", for which the applicant already filed a patent application (Japanese Patent Application No. 
276784/1998). Further, the Inventors of this application have individually isolated 1-afadin, a novel F-actin-binding 
protein, and ponsin, a protein that binds with 1-afadin, for both of which the applk:ant filed patent applications (for 
1-afadin, Japanese Patent Application No. 89572/1999; for ponsin, Japanese Patent Application No. 174687/1999). 
Still further, the inventors of this application have identified novel proteins, nectin-1 a, 1 ^ and nectin-2a, 25 that function 

2s forcadherln-based/U formation along with afadln (J. Cell Biol., 145:539-549, 1999). They have found thatthesenectln- 
1, -2 are Ca^^-independent immunoglobu (in-like adhesion molecules and act on AJ fomiation in one system along with 
afadin and ponsin (Genes Cells 4:573-581, 1999; J. Biol. Chem., 275:613-618, 2000). 

[0004] Clarifying the molecular mechanism of cell-cell adhesion will make it possible to clarify, for example, the mech- 
anism of humectation and metastasis of carcinoma, and is expected to be applicable to diagnosis of carcinoma for its 
30 malignancy and to a method for treating cases with carcinoma end also to development of medicines for carcinoma. 
For clarifying it, it is necessary to clarify all the details of the molecules that participate in cell-cell adhesion. 
[0005] The invention of this application has been made in consideration of the cun-ent situation as above, and its 
one object is to provide a novel protein that participates in cell-cell adherens junctions. 
[0006] Another object of the invention is to provide a gene-engineering material for producing the protein. 

3S 

DISCLOSURE OF THE INVENTION 

[0007] To solve the problems noted above, this application provides a protein nectln-3 haying the amino acid se- 
quence of any of SEQ ID NO: 2, 4 or 6. 
4o [0008] The protein nectin-3 is derived from mice, including three splicing variants expressed by mouse genomic gene 
(these proteins are hereinafter referred to as nectin-3a, nectin-3p, nectin 3y). 

[0009] This application also provides a polynucleotide that encodes the protein nectin-3. The polynucleotide includes 
genomic DNA, mRNAs and cDNAs. 

[0010] This application further pnavides cDNAs each encoding the three types of nectin-3, or that is, polynucfeotides 
each having the base sequence of any of SEQ ID NO: 1 , 3 or 5. 

[0011] This application still further provides a recombinant vector having any of these polynucleotides. 
[0012] This application still further provides an antibody against any of the three types of protein nectin-3. 
[0013] Like nectin-1 and nectin-2, the protein nectin-3 of this invention is common to all mammals, existing in any 
and every mammal. Therefore, the protein nectin-3 and the polynucleotide encoding it are not limited to only mouse- 
so derived ones. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

55 

Fig. 1 is to compare the amino acid sequences of nectin-3a, -3p and -37. The black background indicates the 
identical sequence among the three variants; the gray background indicates the identical sequence between nectin- 
3p and -Sy, the underiine indicates the signal peptide; the double underiines indicate the transmembrane regions; 
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and the asterisks Indicate the glycosylated sites in asparagine. 

Fig. 2 shows the experimental data ol trans homo-interaction of nectin-3a. (A) indicates the expression level of 
nectin-3a, for which a cell lysate was subjected to development in SDS-PAGE followed by Westem blot analysis 
s with a polyclonal anti-nectin-3a antibody. (B) indicates cell aggregation activities of parental L cells (o) and nectin- 

3a-expressing L cells (•). (C) indicates cell aggregation activities of.parental L ceJls (C1 )'and nectin-3a-expressing 
L cells (C2). The bar is 1 00 nm. 

Fig, 3 shows the experimental data of cis homo-dimerization of nectin-3a. Nectln-3a-expressing celfs were incu- 
10 bated in the presence or absence of BS3; each cell lysate was subjected to development in SDS-PAGE followed 

by Westem blot analysis with a polyclonal antl-nectin-3<i antibody. The arrow indicates the mononrrerrand the 
arrowhead indicates the dimer. . ' ■■ .'^ 

Fig. 4 shows the experimental data of mixed-celJ aggregatiori. activities bf'labeled nectin-1a-expVessing L cells and 
IS unlabeled nectm-2a-expressing L cells (A1 to A3), labeled hectin-3a-expressing L'cefte and -uhfabeled n«;tih-1a- 

expressing L cells (B1 to'B3), and labeled nectin-3a-expressinQ Lcells and unlabeled nectih^ 2a'-expressing L cells 
(C1 to C3). A1, B1 and CI are the images in Interference cohtrast microscopy; A2, B^ and C2 are ttie images In 
fluorescence microscopy; A3, B3 and C3 are the data in statistical analysis. The bars are 40 pm. 

20 Fig. 5 shows the images in immunofluorescence microscopy of co-cultured two L'cell lines of riectin- ia-expresslng 

Lcells and -2a-expressing L cells (A1 to A3), nectin-3a-expressing L cells and -la-^expr'essing Lcells (81 to B3), 
and nectin-3a-expressing L cells and -2a-expressing L cells (CI to C3). In Al' and B2, seen is nectin-la; in A2 
and C2, nectin-2a; in 81 , nectin-3a (monoclonal antibody); in CI , nectin-3a' (polyclonal antibody); and in A3, 63 
and C3, merged. The bars are 10 Jim. "■■ 

Fig. 6 shows the experimental data of trans hetero-intefactibri affinity, for which a cell composition (labeled and 
unlabeled cells) of two-cefl aggregates was quantitatively analyzed. A' indicates the data of labeled nectih-ia- 
expressing L cells and unlabeled nectiri-2a-expressin^ L ceils; B indicates the data oflabeled nectin-3a-expressing 
L cells and unlabeled nectin-ld-exprbssirig L cells; arid C indicates the data of labeled riectiri-3a-expressing L 
30 cells and unlabeled nectin-2a-expressing L"cellis. 

Fig. 7 shows the experimental data of cis hetero-dimerization nectrn-3a with nectin-la or -2a. A is for comparison' 
of cis dimerization. Al indicates the data of nectiri-ld-6)^pressing L cells (lane 1) and -1ct/3a-expressing L cells 
(larte 2); indicates the data of nectin-2a-expressing L cells (larie !) arid -Zo/Sa-expressing L cells (lane 2). B' 
35 shows the data of immunoprecipitation. B1 indicates the data of nectin-l'a/3a-expressing Lcells; B2 indicates the' 

data of nectin-2a/3a-expressing L cells. The cell extract is in lane 1 ; the supematant is in lane 2; the precipitate 
Is in lane 3. The arrows Indicate monomers; and the arrowheads indicate the dimers. ' 

Fig. 8 shows the expe'riniehtal data of nectin-3 distributidh In tissues; A shows the data of Northern blot analysis 
'to of nectin-1 (Al), nectin-2 (A2) end nectin-3 (A3). B shows the data of Northenh'blot analysis of nectin-3d (B1), 

nectin-3p (B2) and hectin-3'y (B3).' Lane 1 Is In heart; lane 2 is In brain; lan^ 3 is in bpleeri; lane 4 Is in lung; lane 
5 is in liver; lane 6 is in skeletal muscle; lane 7 is in kidney; and lane 8 Is in testis. 

Fig. 9 shows the experimental data of Intracellular localization of nectln-3a in mouse snriair intestine absorptive 
« epithelia. In A, seen is nectin-3a; in B, nectin-2; and In C, merged: The asterisks" indicate the inner space of small 

intestines. The bar is 10 ^m. 

Fig. 1 0 shows the experimental data of direct binding of afadin to nectin-3a. The arrow indicates a fusion protein, 
GST-nectin-3a-CP; and the arrowhead indicates a fusion protein, MBP-afadin-PDZ. 

50 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0015] A mouse protein, nectln-3a is encoded by 1 650 bp cDNA having the base sequence of SEQ ID NO: 1 , and 
this has the sequence of 549 amino acids as In SEQ ID NO: 2. The complete cDNA of the nectin-3a has the base 
55 sequence of 2178 bp as In SEQ ID NO: 7. 

[0016] Nectin-3p is a protein encoded by 1533 bp cDNA having the base sequence of SEQ ID NO: 3, and this has 
the sequence of 510 amino acids as in SEQ ID NO: 4. ' 

[0017] Nectin-Syis a protein encoded by 1317 bp cDNA having the base sequence of SEQ ID NO: 5, and this has 
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the sequence of 435 amino acids as in SEQ ID NO: 6. 

[0018] These proteins nectin-3 can be obtained in any known method, for example, according to a method of isolating 
them from mouse and other mammal tissues; according to a method that comprises preparing peptides through chem- 
ical synthesis based on the amino acid sequences provided by this invention; or according to a method of recombinant 

s DNA technology using the polynucleotides provided by this invention. Concretely, nectin-3 may be obtained through 
recombinant DNA technology as follows: An RNA is prepared through In-vitro transcription from a vector having a 
polynucleotide that encodes nectin-3, and the nectin-3 is expressed in vitro through in-vitro translation using the RNA 
as a template. In the case of the polynucleotide encoding the nectin-3 being recombined with a suitable expression 
vector in a known manner, the nectin-3 encoded by the polynucleotide can be abundantly expressed In E. coli, B. 

10 subtiiis, yeast, animal or plant cells, etc. 

[0019] The protein nectfn-3 of this Invention can be expressed In microorganisms such as E. coif, in the following 
manner: The polynucleotide of this invention that encodes the protein is inserted into an expression vector having an 
origin replicavable in microorganisms, a promoter, a ribosome-binding site, a DNA cloning site and a terminator to 
construct a recombinant expression vector; then host cells are transfomned with the expression vector; and the resulting 

*5 transformant cells are cultured. In that manner, the nectin-3 encoded by the polynucleotide can be abundantly produced 
in microorganisms. Alternatively, it may be expressed in the lorm of a fusion protein with any other protein segment. 
The resulting fusion protein is cleaved with a suitable protease, and only the protein segment encoded by the polynu- 
cleotide can be obtained. 

[0020] The protein nectin-3 of this invention can be expressed in animal cells in the following manner The polynu- 
20 cleotide of this invention that encodes the protein is recombined with an expression vector for animal cells having a 

promoter, a splicing region and a poly(A)-addition site, and the recombinant vector is introduced into animal cells, 

whereby the protein nectin-3 of this invention can be expressed in the thus-transformed animal cells. 

[0021] The mouse protein nectin-3 obtained according to the method as above can be used, for example, as an 

antigen to form an antibody that specifically recognizes this protein, 
25 [0022] The protein neciin-3 includes peptide fragments (of at least 5 amino acid residues) having any partial amino 

acid sequence of the amino acid sequence of SEQ ID NO: 2, 4 or 6. These peptide fragments are also usable as an 

antigen for constructing the antibody. 

[0023] The polynucleotide of this invention is a genomte gene of mammals that encodes any of the above-mentioned 
protein nectln-3a, por7. For example, it can be isolated from known genomic libraries, using the polynucleotide having 

30 the base sequence of any of SEQ ID NO: 1 , 3 or 5 or its partial sequence as a probe. 

[0024] A polynucleotide of this invention may be cDNA characterized by having the base sequence of SEQ ID NO: 
1 , 3 or 5, and It encodes any of the above-mentioned nectin-3a, ^ or y. Clones of the polyaucleotides of this invention 
can be obtained with ease. Concretely, using an oligonucleotide probe synthesized on the basis of the base sequence 
of SEQ ID NO; 1 , 3 or5, mouse and other mammal cDNA libraries are screened. Aiternatlvely, using the oligonucleotides 

35 as primers, the intended polynucleotides can be synthesized through polymerase chain reaction (PCR). 

[0025] In general, mammal genes include many polymorphs owing to Individual differences. Therefore, polynucle- 
otides modified from those having a base sequence of any of SEQ ID NO: 1 , 3 or 5 by adding, deleting and/or substituting 
one or more nucleotides therein with any other nucleotide(s) are all wfthin the scope of thfs Invenflori. Similarly, proteins 
modified through the polynucleotide modification to add, delete and/or substitute one or more arniho'acid residues with 

40 any other amino acid residue(s) are also all within the scope of this invention, so far as they have the activity of the 
protein having the amino acid sequence of any of SEQ ID NO: 2, 4 or 6. 

[0026] The polynucleotide of this invention Includes DNA fragments (of at least 1 0 bp) having any partial base se- 
quence of the base sequence of SEQ ID NO: 1 , 3 or 5, and also polynucleotides comprising their antisense chains. 
[0027] The antibody of this invention can be obtained as a polyclonal antibody or a monoclonal antibody in any known 
45 method of using the protein nectir»-3 itself or its partial peptide as an antigen. 

[0028] The following Examples are to show the experimental data to confirm the structure and the function of the 
nectin-3 of this invention. 

EXAMPLES 

so 

1. Procedures 

1 ,1 Molecular Cloning of Mouse Nectin-3 cDNAs 

55 [0029] From the EST database, three different types of mouse EST clones (AI1428160, AA492633, AA497887), 
which are similar to but are not the same as nectin-1 and -2, were amplified from a mouse brain cDNA (Clontech). 
Using the mixture of these cDNAs as a probe, a mouse cDNA library (Stratagene) was screened to obtain a full-length 
cDNA. For its DNA sequencing, used was a DNA sequencer (ABI 373). 
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1.2 Construction of Nect(n-3 Expression Vectors 

[O030] Vectors pCAGIPuro (J. Biol. Chem., 275: 613-618, 2000), pCAGIPuro-Fl_AG, p-GEX-hCG (Anal. Biochem., 
192: 262-267, 199J), pMar-C2 (New England Biolabs Inc') and pFastBAcl-Msp-Fc (J. Cell ' Biol.. 145: 539-549, 1999) 
s were used for constructing nectin-3 expression vectors mentioned below. The pCAGIPuro-FLAG was constructed by 
subcloning a prepro-trypsin signal peptide and the FLAG epitope of p Ft-AG^CMVI (Eastman Kodak) into pCAGIPuro. 

(a) pCAGIPuro-nectin-3a; 1 -549 amino acids (full length) of, SEQ ID NO: 2, ~ 

(b) pCAGIPuro-FI-AG-nect!n-3a: 56-549 amino acids oif SEQ ID N0:'2, ' ^ 

'0 (c) GST-nectin-3a-CP: 433-549 amino acids of SEQ ID NO: 2 (cytoplasmic region), 

(d) GST-nectin-3a-CP-AC: 433-545 amino acids of SEQ ID NO: 2 (deletion of the C-terminal four amino acid 
residues), 

(e) GST-nectin-Sy^P: 397-438 amino acids of SEQ ID NO: 6 (cytoplasmic region), 

(f) pFastBac1-Msp-Fc-nectin-3a-EX: 56-400 amino acids of SEQ ID NO: 2 (extracellular region) 

15 ' 

1 .3 Construction of Transformant Cells 

[0031] L cells (obtained from the Kyoto University) were cultured in a 10 % fetal calf serum-containing DMEM medium 
to prepare parental L cells fortransformation. Full-length human nectin-1a-expressing L cells (nectin-la-L cells) and 
20 full-length mouse nectln-2a-expressing L cells (nectin-2a-L cells) were constructed according to the method described 
in references (J. Cell Biol., 145: 539-549, 1999; J. Biol, Chem., 275: 613-618, 2000). Full-length mouse' nectin-3a- 
expressing L cells (nectm-3a-L cells) were constructed, using a recombinant vector pCAGIPurp-nectin-3a. Nectin-1 a 
and FLAG-nectin-3a-coexpressing L cells (nectin-1 ot/3a-L cells), and nectin-2a and FLAG-nectln-3a-coexpressing L 
cells (nectin-2a/3a-L cells) were constructed by transfecting the nectin-la-L cells and the nectin-2a-L cells, respec- 
ts tlvely, with pCAGIPuro-FLAG-nectin-3a, using a lipefectamine reagent (GIBCO BRL). Each cell line was cultured for 
1 day, replated, and selected by culturing in the presence of 5 [ig/mi of puromycin (Sigma Chemical Co.). 

1.4 Preparation of Antibodies: 

30 [0032] A rabbit antiserum (polyclonal antibody) against nectin;3a was raised against an antigen, GST-nectin-3a-CR 
A rat monoclonal antibody against nectin-3 was raised against an antigen, fusion protein of the extracellular region of 
nectin-3a with IgG Fc. A rabbit polyclonal anti-nectin-la Antibody was prepared according to the method described in ' 
a reference (J. CeliBfol., 145:539-549, 1999). Another rabbftpolydonal ahti-rref^irr- la antibody was raised against an 
antigen, synthetic peptide corresponding to the amino acid sequence 450-468 of nectin-la, according to the method' 

35 described in the reference (J. Cell Biol., 145: 539-549, 1999): A rat monoclonal~anti-nectih-2 antibody was prepared' 
accortling to the method described In references (J. Cell Biol,",' 14^: 539-549, 1999; Exp. Cell Res., 235: 374-384,' 
1997); and mouse monoclonal and rabbit polyclonal anti-1-afadih antibodies were prepared according to the method 
described In references (J. Cell Biol., 139: 517-528, .1997; Oncogerie 18: 1609-1618, 1999). A rat monoclonal anti-E- 
cadherin antibody was obtained from Dr. TakeichI (Kyoto University). A mouse rnonoclonal anti-FLAG antibody was 

40 bought from Eastman Kodak. 

1 .5 Other Procedures 

[0033] Cell aggregation assay was done according to the method described in references (J. Cell Biol., 1 45: 539-549, 
45 1999; J. Biol. Chem., 275; 613-618, 2000). For mixed-cell aggregation assay between two different L cell lines, one L 
cell line was prelabeled with Dil (fWolecular Probe Inc., USA), as described (J. Cell Biol., 103; 171-187, 1986). 
[0034] Chemical cross-linking was done according to the method described in references (Blood 92: 4602-4611, 
1998; J. Biol. Chem., 275: 613-618, 2000). Immunoprecipitation was perfonned according to the method described In 
references (J. Cell Biol., 145: 539-549, 1999; J. Biol. Chem., 275: 613-618, 2000). Immunofluorescence microscopy 
so of cultured cells was done according to the method described in references (J. Cell Biol., 139: 517-528, J. Cell Biol., 
145: 639-549, 1999; J. Biol. Chem., 275: 613-618, 2000). Protein concentrations were detemiined wfth bovine serum 
albumin as a control, according to the method described in a reference (Anal. Biochem., 72: 248-254, 1 976). SOS-PAGE 
was done as described (Nature, 227: 680-685, 1970). 

[0035] Affinity chromatography was perfonned as follows: The MBP-fusion protein of the PD2 domain of afadin was 
55 immobilized on amylose resin beads (New England Biolabs Inc.). GST-nectin-3a-CP and GST-nectin-3a-CP-AC were 
separately applied to the affinity beads. After extensively washed with PBS (containing 0.1 % Triton X-100), the beads 
were subjected to elution with PBS (containing 20 mM maltose, 0.1 % Triton X-1 00). 
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2. Results 

2.1 Cloning and Characterization of Nectin-3 cDNAs 

s [0036] The cDNA clone obtained from the mouse cDNA library has the base sequence ot SEO ID NO: 7, and encoded 
a protein (calculated molecular weight: 60,580) comprising 549 amino acids (SEQ ID NO: 2) In the 1 647 bp coding 
region (SEQ ID NO: 1 ). This clone contained all the above-mentioned EST clones. The protein was named nectin-3a. 
[0037] The ammo acid sequence of The nectin-3a had an N-terminal hydrophobic signal peptide (1-55 amino acids 
of SEQ 10 NO: 2) and a transmembrane region (405-421 amino acids of SEQ ID NO: 2). The sites for N-linked glyc- 

10 osylation were detected at 73, 83, 1 25, 1 86, 222 and 331 amino acids. The nectln-3 contained three Ig-like domains 
in the extracellular region and a C-terminal consen/ed mottf In the cytoplasmic region (Table 1). 



Table 1 



C-Terminal Sequences of the Nectin Family 


Members 




Nectin-1a 


SFISKKEWYV 


Nectin-ip 


VRTTEPRGEC 


Nectin -2a 


SLISRRAVYV 


Nectin-25 


DEFVSRAMYV 


Nectin -3a 


SVISRREWYV 


Nectin-3p 


LYINPREHYV 


Nectin-3Y 


LGQVRALEDT 



[0038] As in the above, these structural properties of nectin-3a are similar to those of nectin-la, -2a end -25. 
The extent of homology varied with the regions of the molecules, but the amino acid sequence of the extracellular 

30 region of nectin-3a showed 35.9 % and 30.7 % identities to those of nectrn-1 and nectin-2, respectively. 

[0039] During the isoEation of nectin-3a, two splicing variants (nectin-Sp and -3y) were isolated. The nectin-3p cDNA 
(coding region) has a base sequence of 1533 bps (SEQ ID NO: 3), and encodes a protein having an amino acid 
sequence of 51 0 amino acids (SEQ ID NO: 4, calculated molecular weight: 55.808). The extracellular region of nectin- 
3p (1 -357 amino acids of SEQ ID NO: 4) is identical to that of nectin-3a, but its transmembrane and cytoplasmic regions 

35 (358-510 aminoacids of SEQ ID NO: 4) are different from those of nectin-3a. However, nectin-Spalso has aC-temiinal 
conserved motif (Table 1). 

[0040] The nectin-SycDNA (coding region) has a base sequence of 1317 bps (SEQ ID NO: 5), and encodes a protein 
having an amino acid sequence of 438 amino acids (SEQ ID NO: 6, calculated molecular weight: 47,259). The extra- 
cellular region, transmembrane region end cytoplasmic region of nectin-Syare identical to those of nectin-3p, but nectin- 
40 3y lacks the C-tennrnai conserved motif (Table 1). 

[0041] Fig. 1 is to compare the amino acid sequences (in one-letter coding) of these nectin-3a, -3p and -3y. 
[0042] The followir;g experiments are principally directed to nectin-3a. This is because the data in Northern blot 
analysis of various tissues confimi that nectin-3a is a major splicing variant (see Fig. 8, B1 to B3). 

45 2.2 trans Homo-Interaction and cis Homo-dimer Formation 

[0043] Studies with nectin-la-L cells and nectin-2a-L cells confirm that nectin-la and nectin-2a show cell-cell ad- 
hesion activity (trans homo-interaction) (J. Cell Biol., 145: 539-549. 1999; J. Biol. Chem., 275: 613-618, 2000). With 
that, here in examined was whether nectin-3a also shows the same activity. The polyclonal anti-nectin-3a antibody 

50 recognized two protein bands with molecular masses of about 1 00 kPa in the expression products by nectin-3a-L cells 
(Fig. 2A, Fig. 3). This may be due to the different levels of the post-trans lational modification such as glycosylation. 
These molecular masses are different from the calculated molecular weight based on the deduced amino acid se- 
quence. This difference may also be due to the glycosylation. The expression level of nectin-la, -2a and -3a in each 
cell line was almost the same (data not shown). 

55 [0044] Nectin-3a-L cells were tested for the cell aggregation activity of nectin-3a. As a result, the cell aggregation 
activity of nectin-3a varied time -depend ently (Fig. 28, 01 , 02). EDTA added to nectln-3a did not have any influence 
on this activity of nectin-3a (data not shown). This confimis that the cell-cell adhesion activity of nectin-3a does not 
dependon Ca2+. These results ind icate that nectin-Sa is a Ca2+-independent hemophilic CAM (cell adhesion molecule). 
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like nectin-1a, -2aand-25 (J, Cell Biol., 145: 539-549, 1999; Exp. Cell Res., 235:374-384. 1997; Blood, 92: 4602-4611 , 
1998; J. Biol. Chem., 275: 613-618, 2000). 

[0045J Nectin-1aand-2aareknowntoshowcis homo-dimerization (J. Biol. Chem., 275: 613-618,2000). With that, 
nectin-3a was also tested for the same activity. Nectin-3a-L cells were dissociated to ^ single-cell suspension and 
s incubated with a cell surface cross-linker, BS3, and then subjected to Western blot analysis using a polyclonal anti- 
nectin-3a antibody. The cross-linking of the cell line resulted in the fomiation of additi6hal tiands With motecular masses 
of about 200 to 220 kDa that correspond to dimens (Fig. 3). Bands with higher molecular masses were also detected. 
Because the cross-linking was done in a single-cell suspension, it is most likely that the dlmers and oligomers are 
derived from thecis homo-interaction rather than from the trans homo-iriteractibh. ' "' / ' " 

2.3 trans Hetero-interaction of Nectin-3a with Nectin-la or -2q' 

[0046] To examine whether each member of the nectin family shows heterophilic cell-cell adhesion activity (trans 
hetero-interaction), mixed-cell aggregation assay was perfomied. When Dil-labeled nectin-la-L cells were mixed with 

15 unlabeled nectin-2a-L cells, the resulting aggregates exclusively consisted of the labeled celis alone or the unlabeled 
cells alone (Fig. 4 A1 -A3). Few aggregates consisting of both the labeled and unlabeled cells were detected. In contrast, 
when Dil-labeled nectin-3a-L cells were mixed with unlabeled nectin-la-L cells, the resulting aggregates consisted of 
both the labeled cells and the unlabeled cells (Fig. 4, 81 -B3). This indicates that nectin-3a shows trans hetero-inter- 
action with nectin-la. The similar result was obtained with'neCtin-3a and nectin-2a (Fig. 4, C1-C3). 

20 [0047] To confirm these results, immunofluorescence microscopy was performed. When nectin-la-L cells were co- 
cultured with nectin-2a-L ceils, nectin-la and nectin-2a were localized in the cell-cell contact sites of the respective L 
cells (Fig. 5, A1-A3). However, neither nectin-la nor nectin-2a was detected in the contact sites of the two types of 
the L ceils. In contrast, when nectin-3a-L cells were co-cultured with nectin-i a-L celis, nectin-3a and nectin-1 a coex- 
isted in the cell-cell contact site of the two types of the L cells (Fig. 5, B1 -B3). The same result was obtained in co- 

25 culture of nectin-3a-L ceils and nectin-2a-L cells (Fig. 5, 01 -C3). These result indicate that nectin-3a shows trans 
hetero-interaction with nectin-la and -2a, whereas nectin-la does not trans hetero-interaction with nectin-2a. 
[0048] To determine whether each member of the nectin family prefers trans homo- interaction or trans hetero-inter- 
action, two-cell aggregates were analyzed through mixed-cell aggregation assay. Consistent with the result in the 
analysis of two-cell aggregates, the mixture of nectin-la-L cells and nectin-2a-L cells resulted in the formation of 

30 homotypic two-cell aggregates (Fig. 6A). In contrast, the mixture, of nectin-1a-l- cells and nectin-3a-L cells resulted in 
the formation of heterotypic two-cell aggregates, and few homotypic two-cell aggregates were found (Fig. 6B). The 
similar result was obtained when nectln-3a-L cells and nectin-i2a7L cells were mixed (Fig. 6C). These results indicate 
thattheaffinity of trans hetero-interaction of nectin-3a with nectin-1 a or -2a is obviously higherthan that of trans homo- 
interaction of nectin-la, -2a or -3a. 

35 

2.4 cis Hetero-dimerization Of Nectin-3a with lslectin-1 a or -2a 

[0049] Next examined.was whether nectjn-3a fonns a cis hetero-dimer with nectin:1a or -2a. Using nectin-1a/3a-L 
cells and nectin-2V3p-Ucells, FLAG-nectln-3a was expressed'ih the nectlri-la-L cells'and the nectin-2a-L cells. As 
40 a result, the FLAG-nectih-3a expressed did not change the size of the cis dirfiers of nectin-la or -2a (Fig. 7, A1 and 
A2). When nectin-1 a/3a-L cells were subjected to cell surface cross-linkjng, followed by immundprecipitation using 
the moriocionaf anti-FLAG antibody, then nectin-la was recovered in the supernatant and was not coimmunoprecipi- 
tated with FLAG-nectin-3a (Fig. 7, B1). The simiiar result was obtained with nectin-2a/3a-L cells (Fig. 7, B2). These 
results indicate that nectir>-3a does not fomn a cis hetero-dimer with nectih-la or-2o(. 

45 

2.5 Tissue Distribution and IntraceElular Localization of Nectin-3a 

fOOSO] Consistent with previous reports (J. ViroL, 66: 2807-2813, 1992; Gene 156: 261-265,1995; Gene 159: 
267-272, 1995), Northern blot analysis revealed that nectin-1 is abundantly expressed in brain whereas nectin-2 is 

50 ubiquitously expressed (Fig. 8, Al and A2). Northern blot analysis using, as a probe, the coding region common to the 
three splicing variants of nectin-3 revealed some mRNA bands in various tissues (Fig. 8, A3). To determine the tissue 
distribution of each splicing variant, a cDNA probe specific to each variant was used. Nectin-3a gave about 5.2-kbi 
3.8-W>, 3.3-kb and 2.7-kb mRNA bands, abundantly expressed in testis but slightly In other tissues (heart, brain, iung, 
liver and kidney) (Fig. 8, B1). Nectin-3p gave about 6.2-kb and 3.3-kb mRNA bands, expressed in testis (Fig. 8, B2). 

55 Nectin-SYgave an about 3.3-kb mRNA band in testis, and an about 2.1-kb mRNA band in lung, liver and kidney (Fig. 

[0051] TodeterminetheintracelluIarlocalizationofneci:in-3a, immunofluorescence microscopy was performed, using 
a polyclonal anti-nectin-3a antibody. Nectin-3a was colocalized yyith nectin-2 Iri tlie junctional complex regions In mouse 
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small intestine absorptive epithelia (Fig. 9). These results suggest that nectin-3a is also localized at cadherin-based 
cell-cell AJs, like nectin-2 (J. Cell Biol., 145: 539-549, 1999). 

2.6 Direct Binding of Nectin-3 to Afadin 

[0052] To confirm whether nectin-3a directly binds to afadin, affinity chromatography was performed. The GST-fusion 
protein in the cytoplasmic region of r\ectin-3a (GST-nectin-3a-CP) bound to the MBP-fusion protein in the PDZ domain 
of afadin (M BP -afadin -PDZ) immobilized on amylose restn beads (Fig. 10). The stoichiometry of binding of nectin-3a 
to afadin was about 1:1. In contrast, the GST-fusion protein in the G-terminal four amino acid residues-deleted cyto- 
plasmic region of nectin-3a (GST-nectin-3a-CP-AC) did not bind to the affinity beads. Similarly, the GST-fuslon protein 
In the cytoplasmic region of nectin-3yihat lacks the C-terminal consen/ed motif did not also bind to the affinity beads. 

INDUSTRIAL APPLICABILITY 

[0053] As described in detail hereinabove, the invention of this application provides a novel protein nectin-3 that 
belongs to one and the same protein family to which nectin-1 and -2 belong. The protein provides important infomnation 
for clarifying all aspects of the molecular mechanism in cell-cell binding systems, and, in addition, it leads to the pos- 
sibility of clarifying the mechanism of, for example, humectation and metastasis of carcinoma, and is expected to be 
applicable to diagnosis of carcinoma for its malignancy and to a method for treating cases with carcinoma and also to 
development of medicines for carcinoma. 
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10 



<400> 1 

atg gee egg acc ccg ggc ccg gcc ccg ttg tgt cct gga ggc ggc aaa 48 
Met Ala Arg Thr Pro Gly Pro A(a Pro Leu Cys Pro Gly Gly Gly Lys 
15 10 15 



ts 



20 



25 



gca caa ctt tec teg gcg ttt cct ccc gcg gcc gsa ctg ctg ctg ccg 96 
Ala Gin Leu Ser Ser Ala Phe Pro Pro Ala Ala Gly Leu Leu Leu Pro 
20 25 30 

gcc ccg acg ccg ccg ccg ctg ctg ctg ctg ctt att ccc ctg ctt etc 144 
Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu lie Pro Leu Leu Leu 
35 40 45 , 



30 



ttc tec egg etc tgt ggt gcc tta get gga tea att att gtg gag eca 192 
Pfie Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser tte lie Val Glu Pro 
50 55 60 



35 



40 



45 



cat gtc aea gca gtg tgg gga aag aat gtt tea ttg aag tgt tta att 240 
His Val Thr Al'a Val Trp Gly Lys Asn Val Ser Leu Lys Cys Leu lie 
65 70 75 80 

gaa gtg aat gaa act ata aec cag ate tea tgg gag aag ata cat ggc 288 
Glu Val Asn Glu Thr lie Thr Gin lie Ser Trp Glu Lys lie His Gly 
85 90 95 



50 



aaa agt aea cag act gtt gca gtt cat cat cct cag tat gga ttc tct 336 
Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin Tyr Gly Phe Ser 
100 105 110 



55 



gtt caa gga gat tat cag gga aga gtc ttg ttt aaa aac tat tea ctt 384 
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10 



15 



20 



25 



40 



45 



SO 



55 



Val Gin Gly Asp Tyr Gin Gly Arg Val leu Phe Lys Asn Tyr Ser Leu 
115 120 125 

aat sat gca aca att act ctg cat aac ata ggc ttc tea gat tct Esa 432 
Asn Asp Ala Thr lie Thr Leu His Asn He Gly Phe Ser Asp Ser ply^ 
130 135 .140; 

aaa tat ata tgc aaa gcc gtt aca ttc cca ctt gga aat get cag tec 480 
Lys Tyr tie Cys Lys Ala Val Thr Phe^ro Leu Gly Asn Ala Gin Ser, 
145 150 ,155 ' ,160 - , 

tct aca aca gtg act gtg tta gtt gaa ccc aca gtg asc ctg ata aaa 528 
Ser Thr Thr Val Thr Val Leu Val Glu Pro Thr Val Ser Leu. Me Lys 
165 170 175 . 



ggg ccg gat tct tta att gat gga ggg aat gag aca gta gca gcc gtt 576 

Gly Pro Asp Ser Leu lie Asp Gly Gly Asn Glu Thr Val Ala Ala Val 

30 180 _ ; 185 190 

tgt gta gca gcc act gga aag cca gtc gca cag att gac tgg gaa ggt 624 

35 Cys Val Ala Ala Thr. Gly Lys Pro Val Ala Gin lie Asp Trp Glu Gly 

195 200 . 205' 



gat ctt ggt gaa atg gaa tct agt aca act tct ttt cct aat gaa aca 672 
Asp Uii Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 
210 215 220 . 

gca acg att gtc age caa tac aag ctg ttt ccc aca aga ttt get cga 720 
Ala Thr He Vaf Ser G(n Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 
225 230 235 240 

gga agg cga att act tgt gtt gta aaa cat cca gcc tta gaa aag gac 768 
Gly Arg Arg He Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 
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245 



250 



255 



10 



IS 



att cgc tac tct ttc ata eta sac ata cze tat get cct gaa gtt tea 816 
lie Arg Tyr Ser Phe lie Leu Asp lie Gtn Tyr Ala Pro GIu Val Ser 
260 265 270 

gta aca gga tat gat gga aat tgg ttc gtg gga aga aaa ggt gtt aac 864 
Val Thr Gly Tyr Asp Gly Asn Trp Phe Vat Gly Arg Lys Gly Val Asn 
275 280 285 . 



20 



etc aag tgt aat get gat gca aac cct cea ccc ttc aae tec gtg tgg 
Leu Lys Cys Asn Ala Asp Ata Asn Pro Pro Pro Phe Ly^ Ser Val Trp 
290 295 300 



912 



25 



30 



35 



40 



age agg ttg gat gga caa tgg ect gat ggt tta ttg gcg tea gat aat 960 

Ser Arg Leu Asp Gly Gin Tro Pro Asp Gly Leu Leu Ala Ser Asp Asn 
305 310 315 320 

act ctt cat ttt gte cat cca ttg aet gtc aat tat tct ggc gtt tat 100B 

Thr Leu His Phe Val His Pro Leu Thr Val Asn Tyr Ser Gly Val Tyr 
325 330 335 

gte tgt aaa gta tea aat tec ctt ggt caa aga agt eat caa aag gtt 1056 

Val Cys Lys Val Ser Asn Ser Leu Gly Gtn Arg Ser Asp Gtn Lys Val 
340 345 350 



45 



ate tac att tea gat cct cct aec acc acc ace ctt eag ccg aca gtt 
lie Tyr lie Ser Asp Pro Pro Thr Thr Thr Thr Leu Gin Pro Thr Yal 
355 360 365 



1104 



50 



cag tgg cat tec tea cct get gae gtc cag gat ata gca aca gag cat 
Gin Trp His Ser Ser Pro Ala Asp Val Gin Asp Me Ala Thr Glu His 
370 375 380 



1152 



55 
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aaa aaa ttg ccc ttt cct ttg tea act ttg gca aca ctt aag gat gac 
Lys Lys Leu Pro Phe Pro Leu Ser Thr Leu Ala Thr Leu Lys Asp Asp 
385 390 395 .400 



1200- 



10 



15 



20 



aca att ggc acc ate att get agt gta gtg ggt ggg get etc ttc tta 1248 
Thr lie Gly Thr lie lie Ala Ser Val Val Gly Gly Ala Leu Phe Leu 
405 410 415 

gtg ctt gtg age att tta get ggg gta tte tge tat agg aga ega egg 1236 
Val Leu Val Ser lie Leu Ala Gly Val Phe Cys Tyr Arg Arg Arg Arg 
420 425 430 



25 



acg ttt cgt eea gac tac ttt gcc aaa aac tac att cca cca tea gac 
Thr Phe Arg Gly Asp Tyr Phe Ala Lys Asn Tyr lie Pro Pro Ser Asp 
435 440 445 



1344 



30 



35 



40 



45 



atg cag aaa gaa tea cag att gat gtt ctt eac cag gat gag ctg gat 1392 
Met Gin Lys Glu Ser Gin lie Asp Val Leu His Gin Asp Glu Leu Asp 
450 455 460 

tet tac cca gac agt gta aaa aag gaa aac aaa aat cca gta aac aac 1440 
Ser Tyr Pro Asp Ser Val Lys Lys Glu Asn Lys Asn Pro Val Asn Asn 
465 470 . 475 480 

ctg ate cgc aaa gac tac tta gag gag cct gag aaa act cag tgg aat 1488 
Leu lie Arg Lys Asp Tyr Leu Glu Glu Pro Glu Lys Thr Gin Trp Asn 
485 490 495 . 



50 



aat gta gag aac etc act agg ttt gaa aga ceg atg gat tac tat gaa 
Asn Val Glu Asn Leu Thr Arg Phe Glu Arg Pro Met Asp Tyr Tyr Glu 
500 SOS 510 



1536 



55 
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10 



15 



20 



30 



35 



40 



45 



50 



55 



gat eta aaa ate sea atg aag ttt gtc agl gat eaa cgc tac aat gaa 1584 
Asp Uu lys Met Gly Met Lys Phe Val Ser Asp Glu Arg Tyr Asn Glu 
515 520 525 

agt gaa sat ggt ttg gtt tct cat gta gat ggc tec gta att tec agg 1632 
Ser Glu Aso G(y Leu Val Ser His Val Asp Gly Ser Val lie Ser Arg 
530 535 540 

agg gag tgg tat gtc taa 1650 
Arg Glu Trp Tyr Val 
545 550 



<210> 2 
^5 <2U> 549 

<212> PRT 
<213> Mouse 



<400> 2 

Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro Gly Gly Gly Lys 

15 10 15 

Ala Gin Leu Ser Ser Ala Phe Pro Pro Ala Ala Gly Leu Leu Leu Pro 

20 25 30 

Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu He Pro Leu Leu Leu 

35 40 45 

Phe Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser lie lie Val Glu Pro 

50 55 60 

His Val Thr Ala Val Trp Gly Lys Asn Val Ser Leu Lys Cys Leu lie 
65 70 75 80 

Glu Val Asn Glu Thr lie Thr Gin He Ser Trp Glu Lys He His Gly 

85 90 95 

Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin Tyr Gly Phe Ser 
100 105 110 
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10 



15 



20 



Val Gin Gly Asp Tyr Gin Gly Arg Val Leu Phe Lys Asn Tyr Ser Leu 

115 120 125 

Asn Asp Ala Thr lie Thr Leu His Asn lie Gly Phe Ser Asp Ser Gly 

130 135 140 

Lys Tyr lie Cys Lys Ala Val Thr Phe Pro Leu Gly Asn Ata Gin Ser 
145 150 155 160 

Ser Thr Thr Val Thr Val Leu Val GJu Pro Thr VaJ Ser Leu tfe Lys 

165 170 175 

Gly Pro Asp Ser Leu Me Asp Gly Gly Asn Glu Thr Val Ala Ala Val 

180 185 190 

Cys Val Ala Ala Thr Gly Lys Pro Val Ala Gin lie Asp Trp Glu Gly 

195 200 205 

Asp Leu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 
210 215 220 

25 Ala Thr He Val Ser Gin Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 

225 230 235 240 

Gly Arg Arg He Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 

245 250 255 

He Arg Tyr Ser Phe lie Leu Asp lie Gin Tyr Ala Pro Glu Val Ser 

260 265 270 

Val Thr Gly Tyr Asp Gly Asn Trp Phe Val Gly Arg Lys Gly Val Asn 

275 ' 280 285 

Leu Lys Cys Asn Ala Asp Ala Asn Pro Pro Pro Phe Lys Ser Val Trp 

290 295 300 

Ser Are Leu Asp Gly Gin Trp Pro'Asp Gly Leu Leu Ala Ser Asp Asn 
305 3T0 315 320 

Thr Leu His Phe Val tils Pro Leu Thr Val Asn Tyr Ser Gly Val Tyr 

325 330 335 

Val Cys Lys Val Ser Asn Ser Leu Gly Gin Are Ser Asp Gin Lys Vaf 

340 345 350 

He Tyr He Ser Asp Pro Pro Thr Thr Thr Thr Leu Gin Pro Thr Val 

355 360 365 

Gin Trp His Ser Ser Pro Ala Asp Val Gin Asp He Ala Thr Glu His 

55 



30 



35 



40 



45 



50 
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370 375 380 

Lys Lys Leu Pro Phe Pro Leu Ser Thr Leu Ma Thr Leu Lys Asp Asp 
385 390 395 400 

Thr lie Gty Thr lie Me Ala Ser Val Val Gly Gly Ala Leu Phe Leu 

405 410 415 

Val Leu Val Ser I le Leu Ala Gly Val Phe Cys Tyr Arg Arg Arg Arg 

420 425 430 

Thr Phe Arg Gly Asp Tyr Phe Ala Lys Asn Tyr lie Pro Pro Ser Aso 

435 440 445 

Met Gin Lys Glu Ser Gin lie Asp Val Leu His Gin Asp Gfu Leu Asp 

450 455 460 

Ser Tyr Pro Asp Ser Val Lys Lys Glu Asn Lys Asn Pro Val Asn Asn 
465 470 475 480 

Leu lie Arg Lys Asp Tyr Leu Glu Glu Pro Glu Lys Thr Gin Trp Asn 

485 490 495 

Asn Val Glu Asn Leu Thr Arg Phe Glu Arg Pro Met Asp Tyr Tyr Glu 

500 505 510 

Asp Leu Lys Met Gly Met Lys Phe Val Ser Asp Glu Arg Tyr Asn Glu 

515 520 . 525 

Ser Glu Asp Gly Leu Val Ser His Val Asp Gly Ser Val lie Ser Arg. 

530 535 540 

Arg Glu Trp Tyr Val 
545 



<210> 3 
<211> 1533 
<212> DNA 
<213> Mouse 

<220> 
<221> COS 
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10 



<222> 0).. (15331 
<300> 

<301> Satoh-Horikava K et af. 

<302> Hectln-3, a new member of immunoglobulin-l ike cell adhesion noJecufes that shows 

'i 

honophilic and heterophilic cell-cell adhesion activities. 
<303> J. Biol. Cheia. 
<304> 275 
" <3Q5> 14 

<306> 10291-10Z99 
<30r> 2000-04-07 
so <308> GenBank accession Na AF195834 

<309> 2000-04-13 



25 



30 



35 



50 



55 



<m> 3 

atg gcs egg acc ccg ggc ccg gcc ccg tts tgt cct gga ggc ggc aaa 48 
Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro Gly Gl/ Gly Lys 
15 10 15 

ffca caa ctt tec teg gcg ttt cct ccc gcg gcc gga ctg ctg ctg ccg 96 
Ala Gin Leu Ser Set Ala Phe Pro Pro Ala Ala Gly Leu Leu Leu Pro 
20 25 ' 30 



gcc ccg acg ccg ccg ccg ctg ctg ctg ctg ctt att ccc ctg ctt etc 144 

Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu lie Pro Leu Leu Leu 

35 40 45 

ttc tec egg etc tgt ggt gcc tta get gga tea att att gtg gag cca 192 

Phe Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser lie lie Val Glu Pro 

50 55 60 



cat gtc aca gca gtg tgg gga aag aat gtt tea ttg aag tgt tta att 240 
His Val Thr Ala Val Trp Gly Lys Asn Val Ser Leu Lys Cys Leu I le 
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65 



70 



75 



SO 



10 



gaa gtg aat gaa act ata acc cag ate tea tgg gag aag ata cat ggc 288 
Glu Val Asn Gtu Thr tie Thr Gin lie Ser Trp Glu Lys lie His Gly 
85 90 95 



15 



aaa agt aca cag act stt gca gtt cat cat cct cag tat gga ttc tct 336 
Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin Tyr Gly Phe Ser 
100 105 110 



20 



gtt caa gga gat tat cag gga aga gtc ttg ttt aaa aac tat tea ctt 384 
Val Gin Gly Asp Tyr Gin Gly Arg Val Leu Phe Lys Asn Tyr Ser Leu 
115 120 125 



25 



30 



35 



aat gat eca aca att act cts cat aac ata ggc ttc tea gat tct gga 432 

Asn Asp Ala Thr lie Thr Leu His Asn lie Gly Phe Ser Asp Ser Gly 
130 135 140 

aaa tat ata tec aaa gcc gtt aca ttc cca ctt gga aat get cag tec 480 

Lys Tyr Me Cys Lys Ala Val Thr Phe Pro Leu Gly Asn Ala Gin Ser 
145 150 155 160 



40 



tct aca aca gtg act gtg tta gtt gaa ccc aca gtg age ctg ata aaa ^28 
Ser Thr Thr Val Thr Val leu Val Glu Pro Thr Val Ser Leu Me Lys 
165 170 175 



45 



ggg ccg gat tct tta att gat gga ggg aat gag aca gta gca gcc gtt 576 
Gly Pro Asp Ser Leu Me Asp Gly Gly Asn Glu Thr Val Ala Ala Val 
180 185 190 



50 



55 



tgt gta gca gcc act esa aag cca gtc gca cag att gac tgs g'aa ggt 624 
Cys Val Ala Ala Thr Gly Lys Pro Val Ala Gin Me Asp Trp Glu Gly 
195 200 205 
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gat ctt gfft gaa atg gaa tct agt aca act tct ttt cct aat gaa aca 
Asp Leu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 
210 215 220 ■ 



672 



10 



15 



20 



gca acg att gtc age caa tac aag ctg ttt ccc aca aga ttt get cga 720 
Ala Thr lie Val Ser Gin Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 
225 230 235 240 

gga agg cga att act tgt gtt gta aaa cat cca gcc tta gaa aag gac 76S 
Gly Arg Arg Me Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 
245 ■ 250 255 



25 



att cgc tac tct ttc ata eta gac ata cag tat get cct gaa gtt tea 
lie Arg Tyr Ser Phe lie leu Asp lie Gin Tyr Ala Pro Glu Val Ser 
260 265 270 



816 



30 



35 



40 



45 



gta aca gga tat gat ega aat tgg ttc gtg gga aga aaa ggt gtt aac 864 
Val Thr Gly Tyr Asd Gly Asn Trp Phe Val Gly Arg Lys Gly Val Asn 
275 280 . 285 

etc aag tgt aal get gat gca aac cct cca ccc ttc aag tec gtg tgg 912 
Leu Lys Cys Asn Ala Asp Ala Asn Pro Pro Pro Phe Lys Ser Val Trp 
290 295 300 

age agg ttg gat gga caa tgg ect gat ggt tta ttg gcs tea gat aat 960 
Ser Arg Leu Asp Gly Gin Trp Pro Asp Gly Leu Leu Ala Ser Asp Asn 
305 310 315 320 



so 



act ctt cat ttt gtc cat cca ttg act gtc aat tat tct egc gtt tat 
Thr Leu His Phe Val His Pro Leu Thr Val Asn Tyr Ser Gly Val Tyr 
325 330 335 



1008 



55 
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gtc tgt aaa gta tea aat tec ctt gst caa aga agt gat caa aag gtt 1056 
Val Cys Lys Val Ser Asn Ser Leu G!y Gin Arg Ser Asp Gin Lys Val 
340 345 350 



10 



15 



20 



25 



ate tac att tea gac ate ceg ctt acg eag acc tea tec ata gca gtg 1104 
lie Tyr lie Ser Asp He Pro Leu Thr Gin Thr Ser Ser He Ala Val 
355 360 365 

get gga gee gtg att gga get stc cts gee etc tte ate ate ace gtc H52 
Ala Gly Ala Val He Gly Ala Val Leu Ala Leu Phe He He Thr Val 
370 375 380 

ttt gtg act gtg ttg ctg acg cct egg aaa aag aga ceg tec tat ctt 1200 
Phe Val Thr Val Leu Leu Thr Pro Arg Lys Lys Arg Pro Ser Tyr Leu 
385 390 395 400 



30 



gac aaa gta ate gac ctt cca cct aca cat aag cca ecc cct gta tat 1248 
Asp Lys Val lie Asp Leu Pro Pro Thr His Lys Pro Pro Pro Val Tyr 
405 410 415 



35 



40 



45 



SO 



gaa gaa cga att cct tct etc cct cag aaa gac ctt ctt ggc cag act 1296 
Glu Glu Arg He Pro Ser Leu Pro Gin Lys Asp Leu Leu Gly Gin Thr 
420 4Z5 . 430 

gaa cac ttg cct ttg cag act cag ttc aag gag aaa gga get ggt sgt 1344 
Glu His Leu Pro Leu Gin Thr Gin Phe Lys Glu Lys Gly Ala Gly Gty 
435 440 445 

ctt cag ccc tct aat gga cca att age agg aga ttt gac tat gag gat 1392 
Leu Gin Pro Ser Asn Gly Pro He Ser Arg Arg Phe Asp Tyr Glu Asp 
450 455 460 



55 



gag age aca atg caa gaa gat gga act cag cgc atg tgc ccc ctt tat 1440 
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Glu Ser Thr Met Gin Glu Asp Gly Thr Gin Are Met Cys Pro Le^u Tyr 
465 470 475 . 480 



10 



age cag atg tgc cac caa gac cga age cct cgc caa cat cac cca cgc 1488 
Ser Gin Met Cys His Gin Asp Arg Ser Pro Arg Gin His His Pro Arg 
485 490 495 



IS 



20 



25 



aac ccc gag aga etc tac ate aac cca cga gaa cat tat gtg tga 
Asn Pro Glu Arg Leu Tyr lie Asn Pro Arg Glu His Tyr Val 
500 505 510 



<210> 4 
<211> 510 
<Z12> PRT 
<213> Mouse 



1533 



30 



35 



40 



45 



50 



65 



<400> 4 

Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro Gly Gly Gly Lys 

15 10 15 

Ala Gin Leu Ser Ser Ala Phe Pro Pro Ala Ala Gly Leu Leu Leu Pro 

20 25 30 

Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu He Pro Leu Leu Leu 

35 40 45 

Phe Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser tie lie Val Glu Pro 

50 55 ■ ' 60 

His Val Thr Ala Val Trp Gly Lys Asn Val Ser Leu Lys Cys Leu lie 
65 70 75 80 

Glu Val Asn Glu Thr lie Thr Gin lie Ser Trp Glu Lys lie His Gly 

85 30 95 

Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin Tyr Gly Phe Ser 

100 105 110 

Val Gtn Gly Asp Tyr Gin Gly Arg Val Leu Phe Lys Asn Tyr Ser Leu 
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115 120 125 

Asn Asp Ala Thr'ile Thr Leu His Asn tie Gty Phe Ser Asp Ser Gty 

130 135 140 

Lys Tyr lie Cys Lys Ala Val Thr Phe Pro Leu Gly Asn Ala Gin Ser 
145 150 155 160 

Ser Thr Thr Val Thr Val Leu Val Glu Pro Thr Val Ser Leu lie Lys 

1S5 170 175 

Gly Pro Asp Ser Leu lie Asp Gly Gly Asn Glu Thr Val Ala Ala Val 

180 185 190 

Cys Val Ala Ala Thr Gly Lys Pro Val Ala Gin Me Asp Trp Glu Gly 

195 200 205 

Asp Leu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 

210 215 220 

Ala Thr Me Val Ser Gin Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 
225 230 235 240 

Gly Arg Arg Me Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 

245 250 255 

Me Arg Tyr Ser Phe lie Leu Asp lie Gin Tyr Ala Pro Glu Val Ser 

260 265 270 

Val Thr Gly Tyr Asp Gly Asn Trp Phe Val Gly Arg Lys Gly Val Asn 

275 280 285 

Leu Lys Cys Ash Ala Asp Ala Asn Pro Pro Pro Phe Lys Ser Val Trp 

290 295 300 

Ser Arg Leu Asp Gly Gfn Trp Pro Asp Gfy Leu Leu Ala Ser Asp Asn 
305 310 315 320 

Thr Leu His Phe Vai His Pro Leu Thr Val Asn Tyr Ser Gly Val Tyr 

325 330 335 

Val Cys Lys Vat Ser Asn Ser Leu Gly Gin Arg Ser Asp Gin Lys Val 

340 345 350 

lie Tyr lie Ser Asp He Pro Leu Thr G»n Thr Ser Ser JIe Ala Val 

355 3S0 365 

Ala Gly Ata Val lie Gly Ala Val leu Ala Leu Phe lie lie Thr Val 
370 375 380 
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Phe Val Thr Val Leu Leu Thr Pro Aref Lys Lys Arg Pro Ser Tyr Leu 
385 390 395 ■ 400 

Aso Lys Val Me Aso Leu Pro Pro Thr His Lys Pro Pro Pro Val Tyr 

405 410 415 

Gtu Gtu Arg lie Pro Ser Leu Pro Gin Lys Asp Leu Leu Gly.GIn Thr 

420 425 430 

Gtu His Leu Pro Leu Gin Thr Gin Phe Lys Glu Lys Gly Ala Gly Gly 

435 440 445 

Leu Gin Pro Ser Asn Gly Pro He Ser Arg Arg Phe Asp Tyr Glu Asp 

450 455 460 

Glu Ser Thr Met Gin Glu Asp Gly Thr Gin Arg Met Cys Pro Leu Tyr 
465 470 475 480 

Ser Gin Met Cys His Gin Asp Arg Ser Pro Arg Gin His His Pro Arg 

485 490 495 

Asn Pro Glu Arg Leu Tyr Me Asn Pro Arg Glu His Tyr Val 
5QQ 505 5tQ 



<210> 5 
<21t> 1317 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (1).. (1317) 

<300> 

<301> SatoHforfkaira K et al. 

<302> Nectin-3, a new member of inununoglobulin-like cell adhesion molecules that shows 

homophllic and heterophMIc cell-cell adhesion actlvltfes. 
<303> I Biol. Chen. 
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10 



15 



20 



25 



40 



45 



<304> 275 
<305> 14 

<306> 10291-10299 
<307> 2000-04-07 

<308> GenBank accession Na AFt95835 
<309> 2000-04-13 

<400> 5 

atg gee egg acc ccg ggc ccg gcc cog ttg tgt cct gga ggc ggc aaa 48 

Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro Gly Giy Gly Lys 
1 5 10 15 . 

gca caa ctt tec teg gcg ttt cct ccc gcg gee gga ctg ctg ctg ccg 36 
Ata Gin Leu Ser Ser Ala Phe Pro Pro AU Ala Gly Leu Leu Leu Pro 
20 25 30 



gcc ccg acg ccg ccg ccg ctg ctg ctg ctg ctt att ccc ctg ctt etc 144 

^ Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu lie Pro Leu Leu Leu 

35 40 45 

^ ttc tec egg etc tgt ggt gcc tta get gga tea att att gtg gag cca 192 

Phe Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser Me lie Val Glu Pro 
50 ' 55 60 



cat gtc aca gca gtg tgg gga aag aat gtt tea ttg aag tgt tta att 240 
His Val Ttir Ala Val Trp Gly Lys Asn Vai Ser Leu Lys Cys Leu tie 
65 70 75 80 



gaa gtg aat gaa act ata acc cag ate tea tgg gag aag ata cat ggc 288 
50 Glu Val Asn Glu Thr lie Thr Gin lie Ser Trp Glu Lys Me His Gly 

.85 30 95 



55 



aaa agt aca cag act gtt gca gtt cat cat cct cag tat gga ttc tct 336 
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Lys Ser Thr Gin Thr Val Ala Vai His His Pro Gin Tyr Gly Phe Ser 
100 105 110 



10 



gtt caa gga gat tat cag gga aga gtc ttg ttt aaa aac tat tea ctt 384 
Val Gin Gly Asp Tyr Gin Gly Arg Val Leu Phe Lys Asn Tyr Ser Leu 
115 120 '125 



15 



aat gat gca aca att act ctg cat aac ata ggc ttc tea gat tot gga 432 
Asn Asp Ata Thr lie Thr Leu His Asn He Gly Phe Ser Asp Ser Gly 
130 135 140 



20 



25 



30 



aaa tat ata tgc aaa gcc gtt aca ttc cca ctt gga aat get cag tec 480 
Lys Tyr lie Cys Lys Ala Val Thr Phe Pro Leu Gly Asn Ala Gin Ser 
145 150 155 160 

tct aca aca gts act gtg tta gtt gaa ccc aca gtg age ctg ata aaa 528 
Ser Thr Thr Val Thr Val Leu Val Glu Pro Thr Val Ser Leu lie Lys 
165 170 175 



35 



ggg ccg gat tct tta att gat gga ggg aat gag aca gta gca gcc gtt 576 
Gly Pro Asp Ser Leu lie Asp Gly Gly Asn Glu Thr Val Ala Ala Val 
180 185 ■ 130 ■ ■ 



40 



tgt gta gca gcc act gga aag eca gtc gca cag att gae tgg gaa ggt 624 
Cys Val Ala Ala Thr Gly Lys Pro Val Ala Gin lie Asp Trp Glu Gly 
195' 200 205 



45 



SO 



gat ctt ggt gaa atg gaa tct agt aca act tct ttt ect aat gaa aca 672 
Asp Leu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 
210 215 220 

gca acg att gtc age caa tac aag ctg ttt ccc aca aga ttt get cga 720 
Ala Thr He Vat Ser Gin Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 



55 
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225 



230 



235 



240 



10 



gga agg cga att act tgt gtt gta aaa cat oca gcc tta gaa aag gac 
Gly Arg Arg lie Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 
245 250 255 



768 



15 



att cgc tac tct ttc ata eta gac ata cag tat get cct gaa gtt tea 
Me Arg Tyr Ser Phe lie Leu Asp lie Gin Tyr Ala Pro Glu Val Ser 
260 265 270 



816 



20 



gta aca gga tat gat gga aat tgg ttc gtg gga aga aaa ggt gtt aac 
Val Thr Gly Tyr Asp Gly Asn Trp Phe Val Gly Arg Lys Gly Val Asn 
275 2a0 285 



864 



25 



30 



35 



40 



etc aag tgt aat get gat gca aac cct cca ccc ttc aag tec gtg tgg 912 
Leu Lys Cys Asn Ala Asp Ala Asn Pro Pro Pro Phe Lys Ser Val Trp 
290 295 300 ' 

age agg ttg gat gga caa tgg cct gat ggt tta ttg gcg tea gat aat 960 
Ser Arg Leu Asp Gly Gin Trp Pro Asp Gly Leu Leu Ala Ser Asp Asn 
305 310 315 320 

act ctt cat ttt gtc cat cca ttg act gtc aat tat tct ggc gtt tat 1008 
Thr Leu His Phe Val His Pro Leu Thr Val Asn Tyr Ser Cly Val Tyr 
325 330 335 



45 



gtc tgt aaa gta tea aat tec ctt ggt caa aga agt gat caa aag gtt 
Val Cys Lys Val Ser Asn Ser Leu Gly Gin Arg Ser Asp Gin Lys Val 
340 345 350 



1056 



50 



ate tac att tea gac ate ccg ctt acg cag acc tea tec ata gca gtg 
lie Tyr lie Ser Asp lie Pro Leu Thr Gin Thr Ser Ser lie Ala Val 
355 360 365 



1104 



55 
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get gga sec etg att gga get gtc ctg gcc etc tte ate ate aec gte ^52 
Ala Gly Ala Val lie Gly Ala Val Leu Ala Leu Phe lie lie Thr Val 
370 375 380 



10 



IS 



20 



ttt gtg act gtg ttg ctg acg cct egg saa aag aga ccg tec tat ctt 1200 

Phe Val Thr Val Leu Leu Thr Pro Arg Lys Lys Arg Pro Ser Tyr Leu 
385 390 395 400 

gac aaa gta ate gac ctt cca cct aca cat aag cca ccc cct gta tat 1248 

Asp Lys Val Me Asp Leu Pro Pro Thr His Lys Pro Pro Pro VaJ Tyr 

405 410 415 . , 



25 



gaa gaa cga att cct tct etc cct cag aaa gac ctt ctt ggc cag gta 1296 
Glu Gtu Arg tie Pro Ser Leu Pro Gin Lys Asp Leu Leu Gly Gin Val 
420 425 430 



30 



cgt get etc gaa gac act taa 
Arg Ala Leu Glu Asp Thr 
435 



1317 



35 



40 



<210> 6 
<21t> 438 
<212> PRT 
<213> Mouse 



45 



50 



55 



<400> 6 

Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro Gly Gly Gly Lys 

15 10 15 

Ala Gin Leu Ser Ser Ala Phe Pro Pro Ala Ala Gly Leu Leu Leu Pro 

20 25 30 

Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu lie Pro Leu Leu Leu 
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35 40 45 

Phe Ser Arg Leu Cys Gly Ala Leu Ala Gly Ser Me lie Val Glu Pro 

50 55 GO 

His Vat Thr Ala Val Trp Gly Lys Asn Val $er Leu Lys Cys Leu lie 
65 70 75 80 

Glu Val Asn Glu Thr tie Ttir Gin Me Ser Trp Glu Lys Me His Gly 

85 90 95 

Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin Tyr Gly Phe Ser 

100 105 no 

Val Gtn Gly Asp Tyr Gin Gty Arg Val Leu Phe Lys Asn Tyr Ser Leu 

!15 120 125 

Asn Asp Ala Thr Me Thr Leu His Asn Me Gly Phe Ser Asp Ser Gly 

130 135 140 

Lys Tyr Me Cys Lys Ala Val Thr Phe Pro Leu Gly Asn Ala Gin Ser 
145 150 155 160 

Ser Thr Thr Val Thr Val Leu Val Glu Pro Thr Val Ser Leu Me Lys 

i65 170 ■ 175 

Gly Pro Asp Ser Leu Me Asp Gly Gly Asn Glu Thr Vat Ala Ala Val 

180 185 190 

Cys Val A(a Ala Thr Gly Lys Pro Val Ala Gin He Asp Trp Glu Gly 

195 200 205 

Asp Lcu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe Pro Asn Glu Thr 

210 215 220 

Ala Thr Me Val Ser Gin Tyr Lys Leu Phe Pro Thr Arg Phe Ala Arg 
225 230 235 240 

Gly Are Arg Me Thr Cys Val Val Lys His Pro Ala Leu Glu Lys Asp 

245 250 255 

Me Arg Tyr Ser Phe Me Leu Asp Me Gin Tyr Ala Pro Glu Vat Ser 

260 265 270 

Val Thr Gly Tyr Asp Gly Asn Trp Phe Val Gly Arg Lys Gly Val Asn 

275 280 285 

Leu Lys Cys Asn Ala Asp Ala Asn Pro Pro Pro Phe Lys Ser Val Trp 
290 295 300 
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Ser Arg Leu Asp Gly Gin Tro Pro Asp Gly Leu Leu Ala Ser Asp Asn 
305 310 315 ' 320- 

Thr Leu His Phe Val His Pro Leu Thr Val Asn Tyr Ser Gly Val Tyr 

325 330 335- 

Val Cys Lys Vai Ser Asn Ser Leu Gly Gin Arg Ser Asp Gin Lys Val 

340 345 350 

lie Tyr He Ser Asp lie Pro Leu Thr Gin Thr Ser Ser lie Ala Val 

355 360 365 

Ala Gly Ala Val lie Gly Ala Val Leu Ala Leu Phe lie lie Thr Val 

370 375 380 

Phe Val Thr Val Leu Leu Thr Pro Arg Lys Lys Arg Pro Ser Tyr Leu 
3S5 390 395 400 

Asp Lys Val He Asp Leu Pro Pro Thr His Lys Pro Pro Pro Val Tyr 

405 410 415 

Glu Gtu Arg Me Pro Ser Leu Pro Gin Lys Asp Leu Leu Gly Gin Val 

420 425 . . 430 

Arg Ala Leu Xlu Asp Thr 
435 



<210>7 
<211> 2178 
<212> DNA 
<213> Mouse 

<220> 
<221> COS 

<222> (1971.. (me) 

<300> 

<301> Satoh-tiorikawa K. et at. 

<3p2> Nectin-3. a new nember of iminunoglobul in-l ike cell adhesion molecules that shows 
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hotnophtlic and heterophilic ceti-cell adhesion activities. 
<303> J. Biol Ciietn. 
<304> 275 
<305> U 

<306> 10291-10299 
<307> 2000-04-07 

<308> GenBank accession Na AF195833 
<309> 2000-04-13 

<400> 7 

gaattcggca cgagcgacgg cggagtcgag gcagccscga gcgctcggcc gagtggcggc 60 

gggcBgcgac gscgcaggag ccgggggttg aggacacgcg cgctggccct tccgcgccgc 120 

ggccgccgcc gccgccgcca cccagagcct gaggcgccgg ggcgcgggcg agcgggtggg 180 

ccggggcaag gcgggc atg gcg egg acc cdg ggc ccg gcc ccg tts tgt cct 232 
Met Ala Arg Thr Pro Gly Pro Ala Pro Leu Cys Pro 
1 5 10 

sga ggc ggc aaa gca caa ctt tec trg ucg ttt cct rcc gcs ecc gga 230 
Giy Gly Gly Lys Ala Gin Leu Ser Ser Ala Phe Pro Pro Ala Aia Gly 
15 20 25 

ctg ctg ctg.ccg gcc ccg acg ccg ccg ccg ctg ctg cCg ctg ctt att 323 
Leu Leu Leu Pro Ala Pro Thr Pro Pro Pro Leu Leu Leu Leu Leu He 
30 35 40 

ccc ctg ctt etc ttc tec egg etc tgt ggt gcc tta get gga tea att 376 
Pro Leu Leu Leu Phe Ser Arg Leu Cys Gly Afa Leu Ala Gly Ser lie 
45 50 55 60 

att gtg gag cca cat gtc aca gca gtg tgg gga aag aat gtt tea ttg 424 



30 
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lie Val Glu Pro His Val Thr Ala Val Trp Gly Lys Asri Val Ser Leu^ 
65 70 75 



10 



aag tgt tta att gaa gtg aat eaa act ata acc cag ate tea tgg gag 472 
Lys Cys Leu lie Glu Val Asn Glu Thr lie Thr Gin lie Ser Trp Glu 
80 85 90 



15 



20 



25 



30 



aag ata cat ggc aaa agt aca cag act gtt gca gtt cat cat cct cag 520 

Lys lie His Gly Lys Ser Thr Gin Thr Val Ala Val His His Pro Gin 
95 100 105 

tat gga ttc tct gtt caa gga gat tat cag gga aga gtc ttg ttt aaa 568 

Tyr Gly Phe Ser Val Gin Gly Asp Tyr Gin Gly Arg Val Leu Phe Lys 
110 115 120 

aac tat tea ctt aat gat gca aca att act ctg cat aac ata ggc ttc 616 

Asn Tyr Ser Leu Asn Asp Ala Thr lie Thr Leu His Asn fie Gly Phe 

125 130 135 140 



35 



tea gat tct gga aaa tat ata tgc aaa gcc gtt aca ttc cea ctt gga 664 
Ser Asp Ser Gly Lys Tyr lie Cys Lys Ala Val Thr Phe Pro leu Gly 
'145 150 155 



40 



45 



50 



aat get cag tec tct aca aca gtg act 8tg tta gtt gaa ccc aca gtg 712 

Asn Ala Gin Ser Ser, Thr Thr Val Thr Val Leu Val Glu Pro Thr Val - 
160 165 170 

age ctg ata aaa ggg ccg gat tct tta att gat gga ggg aat gag aca 760 

Ser Leu lie Lys Gly Pro Asp Ser Leu Ite Asp Gly Gly Asn Glu Thr 
175 180 185 



55 



gta gca gcc gtt tgt gta gca gcc act gga aag cca gtc gca cag att 808 
Val Ala Ala Val Cys Vat Ala Ala Thr Gly Lys Pro Val Ata Gin lie 
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190 



195 



200 



10 



IS 



sac tgg gaa ggt gat ctt ggt eaa atg gaa tct agt aca act tct ttt 856 

Asp Trp Giu Gly Asp leu Gly Glu Met Glu Ser Ser Thr Thr Ser Phe 
205 210 215 220 

cct aat gaa aca gca acg alt gtc ago caa tac aag ctg ttt ccc aca 904 

Pro Asn Glu Thr Ala Thr lie Val Ser Gin Tyr Lys Leu Phe Pro Thr 

225 230 235 



20 



aga ttt get cga gga agg cga att act tgt gtt gta aaa cat cca gcc 
Arg Phe Ala Arg Gly Arg Arg lie Thr Cys Val Val Lys His Pro Ala 
240 245 250 



952 



25 



30 



35 



tta gaa aag gac att cgc tac tct ttc ata eta gac ata cag tat get 1000 
t.eu Gtu Lys Asp lie Arg Tyr Ser Phe lie Leu Asp lie Gin Tyr Ala 
255 260 265 

cct gaa gtt tea gta aca gga tat gat gga aat tgg ttc gtg gga aga 1048 
Pro Gtu Val Ser Val Thr Gly Tyr Asp Gly Asn Trp Phe Val Gly Arg 
270 275 280 



40 



aaa- ggt gtt aac etc aag tgt aat get gat gca aac cct cca ccc ttc 
Lys Gly Val Asn Leu Lys Cys Asn Ala Asp Ala Asn Pro Pro Pro Phe 
285 290 295 300 



1096 



45 



50 



55 



aag tec gtg tgg age agg ttg gat gga eaa tgg cct gat ggt tta ttg 1144 

Lys Ser Val Trp Ser Arg Leu Asp Gly Gin Trp Pro Asp Gly Leu Leu 
305 310 315 

gcg tea gat aat act ctt cat ttt gtc eat cca ttg act gtc aat tat 1192 

Ala Ser Asp Asn Thr Leu HU Phe Val His Pro Leu Thr Val Asn Tyr 
320 325 330 
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tct ggc gtt tat gtc tgt aaa sta tea aat tec ctt ggt caa aga agt 
Ser Gly Val Tyr Val Cys Lys Val Ser Asn Ser Leu Gly Gin Arg Ser 
■ 335 340 345 



1240 



10 



IS 



20 



gat caa aag gtt ate tac att tea gat cet cet aec ace acc aec ctt 1288 

Asp Gin Lys Val lie Tyr Me Ser Asp Pro Pro Thr Thr Thr Thr Leu 

350 355 m' ■ ■ ■ 

cag eeg aea gtt cag tgg cat tec tea cet get gac gtc cag gat ata 1336 

Gin Pro Thr Val Gin Trp His Ser Ser Pro Ala Asp Val Gin Asp He 
365 370 375 380 



25 



gca aca gag cat aaa aaa ttg ccc ttt cet ttg tea act ttg gca aea 
Ala Thr GIu His Lys Lys Leu Pro Phe Pro Leu Ser Thr Leu Ala Thr 
385 390 395 



1384 



30 



35 



40 



45 



Ctt aag gat gac aca att ggc ace ate att get agt gta gtg ggt ggg 1432 
Leu Lys Asp Asp Thr lie Gly Thr He lie Ala Ser Val Val Gly Gly 
400 405 410 

get etc ttc tta gtg ctt gtg age att tta get ggg gta ttc tge tat 1480 
Ala Leu Phe Leu Val Leu Val Ser lie Leu Ala Gly Val Phe Cys Tyr 
415 ' 420 425 

agg aga ega egg acg ttt egt gga gac tac ttt gee aaa aac tac att 1528 
Arg Arg Arg Arg Thr Phe Arg Gly Asp Tyr Phe Ala Lys Asn Tyr lie 
430 435 440 



50 



oca cca tea gac atg cag aaa gaa tea cag att gat gtt ctt cac cag 
Pro Pro Ser Asp Met Gin Lys GIu Ser Gin lie Asp Val Leu His Gin 
445 450 455 460 



1576 



55 
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gat gag ctg gat tct tac cca gac agt gta aaa aag gaa aac aaa aat 1624 
Asp Glu Leu Asp Ser Tyr Pro Asp Ser Val Lys Lys Glu Asn Lys Asn 
465 470 475 

cca gta aac aac ctg ate esc aaa gac tac tta gag gag cct gag aaa 1672 
Pro Val Asn Asn Leu Ite Arg Lys Asp Tyr Leu Glu Glu Pro Glu Lys 
480 485 490 

act cag tsg aat aat gta gag aac etc act agg ttt gaa aga ccg atg 1720 
Thr Gin Trp Asn Asn Val Glu Asn Leu Thr Arg Phe Glu Arg Pro Met 
495 500 505 

gat tac tat gaa gat eta aaa atg gga ate aag ttt gtc agt gat gaa 1768 
Asp Tyr Tyr Glu Asp Leu Lys Uet Gly Met Lys Phe Val Ser Asp Glu 
510 515 520 

cgc tac aat gaa agt gaa gat ggt ttg gtt tct cat gta gat gge tec 1816 
Arg Tyr Asn Glu Ser Glu Asp Gly Leu Val Ser His Val Asp Gly Ser 
525 530 535 540 

gta att tec agg agg gag teg tat gtc taa cagccactga cgcgacttca 1866 
Val Me Ser Arg Are Glu Trp Tyr Val 

545 550 

ctatgtacaa ggtttcattc acactagttg accattttca gattgttcat actttttctt 1926 

gaggaagaat aagctttttc aagttgattt cgagettact ttttatattc tgatctgaca 1986 

aatgaaaatg taaaacctgg gttcaatgta tctgagctgc tttacagttt tcactgctat 2046 

actactgtct caagatttaa attctaatgc agagtacttt attggtctga ggcacaeagg 2106 

taagaaagat gtcaacgtta aatgtatgac gtttttgeta caaaaattaa aaaaaaaaaa 2166 
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aaaaaactcg ag , ^^^^ 



Claims 

10 1. A protein nectin-3 having the amino acid sequence of SEQ ID NO; 2.' 

2. A protein nectih-3 having the amino acid sequence of SEQ ID NO: 4. 

3. A protein nectin-3 having the amino acid sequence of SEQ ID NO; 6. 

15 

4. A polynucleotide encoding the protein nectin-3 of any of claims 1 to 3. 

5. The polynucleotide as claimed in claim 2, which has the base sequence of SEQ ID NO: 1 . 
20 6. The polynucleotide as claimed in claim 2, which has the base sequence of SEQ ID N0:3. 

7. The polynucleotide as claimed in claim 2, which has the base sequence of SEQ ID NO: 5. 

8. A recombinant vector having the polynucleotide of any of claims 4 to 7. 

25 

9. An antibody against the protein nectin-3 of any of claims 1 to 3. 
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«N«!r>Onir>: *-PP 117BBQ2A1 I > 
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per 4-cell aggregates 




per 4-ceM asKresates 
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Fig. 5 
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A1 



A2 



Blot:a-Neclin-l Ab 2 Blot:a-FUG Ab 
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